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pollutants in bioavailable and mobile fraction is expected to be similar to clean 
soil and lower than in SSL- amended soil. Since the bioavailable fraction of 
contaminants is the one which may pose a threat to the environment, it is expected 
that biochar-amended soil will be not toxic or less toxic at least than SSL-
amended soil. The aim of the study was to determine the persistence of the total 
(Ctot) and bioavailable (Cfree) PAHs in SSL-derived biochar-amended soil and in 
SSL/biomass-derived biochar-amended soil. The project was funded by the 
National Science Centre granted on the basis of the decision number DEC-
2018/31/N/ST10/01588. 

4.15.3 
Organic pollutants as quality indicators in agricultural application of biogas 
digestates 
I. Havranek, Norwegian University of Life Sciences (NMBU) / Chemistry,
biotechnology and food science; A. Ali, Norwegian University of Life Sciences
(NMBU) / Faculty of Chemistry, Biology and Food Science; S. Eich-Greatorex,
T. Aulstad Sogn, Norwegian University of Life Sciences (NMBU) / Faculty of
Environmental Sciences; R. Kallenborn, Norwegian University of Life Sciences /
Chemistry, Biotechnology and Food Sciences
As an important prerequisite of sustainable future circular bioeconomy strategies,
recycling of both non-renewable and renewable nutrients from organic residues
will be important. In this context biogas production plays an ever-increasing role
in providing sufficient energy for electricity, heating and transportation. Biogas
production is based on carbon-rich substrate originating from sewage treatment,
agricultural - household- and aquaculture wastes. As part of the propagated
circular bioeconomy strategies, the application of remaining organic residues as
soil amendment and fertilizer are expected to recycle the nutrients contained in the
residues but may also imply a dispersal and accumulation of contaminants on
agricultural soils. From soil, contaminants may be transferred into plants,
ultimately resulting in animal and human exposure. The development of suitable
production pathways for renewable energy production in recent years still do not
take potential associated pollutant transfer sufficiently into account. Various
technologies have been promoted and applied with the potential of uncontrolled
emission of anthropogenic pollution. For instance, the use of biological (waste)
material in anaerobic digestion, both as decentralized farm biogas plants as well as
municipal plants for handling of, among others, organic household waste, has
increased significantly in Europe and the North Americas. This development leads
not only to an increasing amount of bioenergy produced, but also to a considerable
amount of production waste to be handled properly (i.e., biogas digestate). The
most attractive option to manage these digestates is to apply them as organic
fertilizer to agricultural land allowing to recover nutrients, primarily nitrogen and
phosphorus, and, in addition, potentially improving soil quality by adding organic
matter. Unfortunately, such residues may also contain complex organic compound
mixtures, salts, anthropogenic pollutants and/or pathogenic bacteria that can
adversely affect terrestrial organisms and may accumulate in plants. Thus, the
identification of potential pollutant sources and the development of suitable
mitigation strategies are a prerequisite for the success of the currently propagated
circular bioeconomy. In our project, we aim to understand the risk these biogas
digestates may pose to the soil ecosystem, when used in agriculture as an organic
fertilizer, by analyzing both the soil, plants and 2 various digestates in a 3-year
field experiment as well as in associated experiments with composting and a
degradation study in a small-scale anaerobic digestion experiment.

4.15.4 
Recommendations to derive quality standards for chemical pollutants in 
reclaimed water intended for reuse in agricultural irrigation 
G. Deviller, DERAC / Environmental Risk Assessment of Chemicals; L. Lundy,
Lulea Technical University; D. Fatta-Kassinos, University of Cyprus / Nireas
International Water Research Center
The reuse of treated municipal wastewater (herein referred to as reclaimed water)
in agricultural irrigation (RWAI) as a means to alleviate water scarcity is gaining
increasing policy attention, particularly in areas where water demand mitigation
measures have proved insufficient. However, the use of reclaimed water in
practice is lagging behind policy ambition, with on average < 2.5% of it reused in
a European context. A key barrier identified as limiting its full valorisation is
concern over its potential impact on human and environmental health. To address
this concern, and to meet further objectives including achieving parity between
current reclaimed water reuse guidelines operational in various Member States,
the European Commission has proposed a regulation which identifies minimum
quality requirements (MQR) for a range of microbiological and physico-chemical
parameters but the inclusion of compounds of emerging concern (CECs) in terms
of the determination of quality standards (QS) is missing. This work reviews the
existing pertinent EU legislation in terms of identifying the need for CEC QS for
RWAI, considering the scope and remit of on-going pan-European chemicals
prioritisation schemes. It also evaluates opportunities to link in with the existing
EQS derivation methodology under the EU WFD to address all protection targets
in the environmental compartments exposed via potential pathways of RWAI.
Finally, it identifies the main data gaps and research needs for terrestrial
ecosystems, the removal efficiency of CECs by WWTPs and transformation
products generated during the wastewater reuse cycle.

Challenges, New Approaches in Life Cycle Inventory Data 
Collection and Modelling 

5.01.1 
geoFootprint: the interactive web-application for modelling spatially explicit 
agricultural inventory in LCA 
A. Liernur, J. Reinhard, X. Bengoa, A. Widok, M. Jeanne-Belot, Quantis; A.
Kounina, Quantis / EPFL; T. Levova, G. Talandier, Quantis; A. Ernstoff, Quantis
/ Environmental Health Science
 Agriculture is a major contributor to GHG emissions and impacts on ecosystems.
In an effort to align with sustainability goals, many companies have committed to
reduce their footprint through their agricultural practices. To track progress, LCA
is used as a reliable and comprehensive tool.Today, however, life cycle inventory
data for agricultural production systems remain generic and incomplete. Datasets
are typically defined at country level and limited to a few countries per crop. This
is a significant limitation considering the spatial variability inherent to agricultural
inventory flows. The geoFootprint tool presented in this work represents a new
frontier in LCI data modelling. Deployed around a regionalization engine and a
web-based platform, geoFootprint combines publicly available GIS geospatial
data with LCI datasets provided by the World Food LCA Database (WFLDB), as
well as the needed agricultural emission models and thereafter characterisation
factors to compute and display regionalized footprints of crops (e.g. barley) and
co-products (e.g. barley straw) for any location in the world, and across various
geographical scales (10x10 km grid cells to country level). First results,
demonstrate the potential of the tool to provide spatially explicit inventory, with
crop-specific management practices and contextual information at the grid cell
level - which is especially important for land use change (LUC) inventory
modelling. Soon available as an open-access (read-only) and as a licensed version
(enabling custom simulations), geoFootprint will support a variety of different
actors: private companies, (non-)governmental organisations, and the research
community.A major challenge to pursue in future work is to address combining
regionalised inventory data with regionalised impact assessment. The
geoFootprint tool is made possible through partnering with arxiT and the Cool
Farm Alliance and supported by a network of organisations. Quantis is leading the
geoFootprint project, sponsored through EIT Climate-KIC funding.

5.01.2 
The Challenge of Temporal Resolution in Dynamic LCA 
D. Beloin-Saint-Pierre, EMPA / Technology and Society Lab; P. Padey, K.
Goulouti, HEIG-VD; P. Collet, IFP Energies nouvelles / Economics &
Technology Intelligence; A. Hélias, Irstea / ITAP ELSA-PACT; R. Hischier,
EMPA / Technology and Society Lab
The last 10 years of research in the field of life cycle assessment (LCA) have
unveiled many possible pathways to consider the effects of temporal variations
from supply chains on the assessment of potential environmental impacts for
products, services and markets with dynamic LCA (i.e. DLCA) frameworks. In
this context, defining “useful” levels of temporal resolution for the description of
flows in LCA databases will require the combined expertise of system modelers
and creators of impact assessment methods. We thus propose a discussion on key
considerations of temporal resolution, which could bring common basic structures
in DLCA. From the perspectives of system modeling and life cycle inventory
(LCI) calculations, recent propositions for DLCA frameworks bring many
promises. Novel approaches and tools are showing similar ideas for the
computational structure. Some level of agreement is also emerging on the use of
process-relative temporal distributions to calculate temporally differentiated LCI.
Life cycle impact assessment (LCIA) methods for categories like climate change,
photo-chemical oxidant formation, freshwater ecotoxicity and toxicity have also
provided time-dependent characterization factors (CFs). Most investigations have
tackled these aspects separately, which raises concerns since requirements to
create links between LCI and LCIA methods can drive the data gathering efforts
to provide useful temporal descriptions for different flows in LCA databases.
Three observations on temporal resolution justify these concerns: 1) The use of
calendar-based information to define when elementary flows are occurring during
the life cycle of a system. Indeed, DLCA computation tools can now consider this
data, but the relevance and necessary precision for different impact categories has
not been explored. 2) The propagation of temporal resolution in LCI calculations
for each path of a system brings many limitations when these resolutions vary.
Evaluating the impacts of such flows will require CFs with various levels of
temporal resolution bringing diverse levels of uncertainty. 3) The assessment of
temporal uncertainty for CFs, which is sourced in the different levels of precision
to describe the period of emissions. An assessment of potential variability of CFs
over specific periods thus seems like a relevant way to evaluate the uncertainty
that comes with lower temporal resolution. Nevertheless, novel development
pathways can tackle these issues.

5.01.3 
Predicting emission releases from mine tailings: spatially and temporally 
resolved life cycle assessment modelling 

Published in Proceedings of SETAC SciCon, SETAC Europe 30th 
annual meeting, Open Science for Enhanced Global Environmental 
Protection, 3-7 May 2020, Brussel, Belgium, which should be 
cited to refer to this work.




